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It was hypothesized that prosodic reading facilitates beginning readers’ comprehension by allowing
them to segment the text into meaningful word groups. Two prosodic features of the oral reading of
second-grade students were considered: lack of inappropriate pauses and attention to punctuation.
To examine the unique contribution of these features to reading comprehension, fluency (speed and
accuracy of reading) and vocabulary were controlled. As expected, both prosodic features were sig-
nificantly related to comprehension, jointly explaining as much variance as fluency. Accordingly, it
might be counterproductive to encourage reading speed and accuracy at the expense of prosody.
Reading a text correctly is a challenge for beginning readers in first or second grade. Not only
do they need to decode words exactly and without hesitation, they also have to read with the
proper intonation (National Reading Panel, 2000). Theories suggest that reading in this man-
ner facilitates comprehension by allowing beginning readers to bridge two domains: the familiar
domain of language with its new, unfamiliar written form. For Pressley et al. (2009), for instance,
a beginning reader understands the content of the text by listening to him- or herself read and by
applying oral comprehension skills to this reproduced discourse (see also Kuhn, Schwanenflugel,
Meisinger, Levy, & Rasinski, 2010). Reading in a manner that approximates normal speech there-
fore appears to be crucial for comprehension at this early stage of reading acquisition. Although
this idea has important implications for intervention, its validity has been examined in only a
handful of studies.
Conceptually speaking, oral reading is fluent (i.e., correct), in the broad sense of the term,
when it is accurate and adequately paced, and when the text is read with expression (e.g., National
Reading Panel, 2000). Useful distinctions can be made, in a research context, between the differ-
ent aspects of oral reading (e.g., Miller & Schwanenflugel, 2008), notably between prosody (i.e.,
expression) and fluency restrictively defined (i.e., speed and accuracy). Reading with prosody
essentially means to read with appropriate changes in intonation and with attention to syntax and
Correspondence should be sent to Eric Dion, DEFS, UQAM, C.P. 8888, Succ. Centre-ville, Montreal, Quebec,
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punctuation (Kuhn et al., 2010; Pinnell et al., 1995). Under the restrictive definition, reading flu-
ently means to correctly read many words per minute (Deno, 1985; Eason, Sabatini, Goldberg,
Bruce, & Cutting, 2013; Good, Simmons, & Kame’enui, 2001; Silverman, Speece, Harring, &
Ritchey, 2013). The latter index, in spite of its relative crudeness, is a robust correlate of compre-
hension, at least until fourth grade (e.g., Hosp & Fuchs, 2005). The two aspects of oral reading are
distinct because fluency restrictively defined does not reflect prosody. Although minimal speed
and accuracy are required for prosody, reading can be fluent in this sense without being prosodic.
A case example is that of a student who reads rapidly and without skipping or mispronouncing
words, but does so in a monotonous voice and without pausing between sentences.
In spite of its intuitive appeal as an index of oral reading, prosody—the melodic aspect of read-
ing (Dowhower, 1991; Schreiber, 1991)—is difficult to measure. Pinnell et al. (1995) devised an
observation scale that differentiates four categories of readers. Students whose reading was the
most prosodic (level 4) regroup words into correct propositions, taking punctuation into account
and reading with expression. At the other extreme, students whose reading was the least prosodic
(level 1) read haltingly, one word at a time, without any consideration for punctuation. This
scale has been used in at least three studies to demonstrate a link between prosodic reading
and comprehension (Daane, Campbell, Grigg, Goodman, & Oranje, 2005; Pinnell et al., 1995;
Rasinski, Rikli, & Johnston, 2009). Rasinski et al. (2009), for instance, reported a correlation
of .63 between the level of prosodic reading and comprehension among third-grade students.
Irrespective of its predictive value, the scale seems difficult to use, as indicated by the frequency
with which observers confuse adjacent categories (e.g., levels 2 and 3) of prosodic reading (Daane
et al., 2005; Pinnell et al., 1995). This ambiguity probably stems from the relatively impression-
istic criteria that are used to make a global judgement on the overall quality of students’ oral
reading. This problem can be avoided by focusing on well-specified aspects of prosody.
The latter approach was adopted in the longitudinal study conducted by Schwanenflugel and
her colleagues. A key feature of prosodic reading, at least among advanced readers, is the appro-
priateness of intonation changes (e.g., the emphasis of important words). To examine these
changes, the researchers recorded students in first, second, and third grade reading sentences
or short passages. They innovated by conducting a spectrographic analysis (of the frequency)
of the students’ voices to determine the extent to which their intonation changes were similar
to those of adults reading the same material (see Schwanenflugel, Kuhn, Wisenbaker, & Stahl,
2004). In general, students who read with more appropriate (adultlike) changes in intonation
scored higher on a standardized comprehension assessment completed in the second or third
grade (Benjamin & Schwanenflugel, 2010; Miller & Schwanenflugel, 2006). Capitalizing on the
longitudinal design of the study, Miller and Schwanenflugel (2008) examined how intonation
changes in first and second grade predicted comprehension in third grade. Here also, appropriate
intonation changes were correlated with comprehension. However, their analyses indicated that
the correlation became nonsignificant after controlling for another aspect of prosodic reading:
the number of inappropriate pauses. Therefore, intonation changes may not be the most relevant
indicator of prosodic reading in first or second grade.
Indeed, the other indicator considered by Miller and Schwanenflugel (2008) appears more
promising for beginning readers. Apart from intonation changes, the researchers looked at pauses
made inappropriately and arbitrarily, such as in the middle of words or sentences. These pauses,
because they disrupt the flow of reading, could prevent students from perceiving the meaning of
sentences. In fact, in contrast with appropriate pauses, inappropriate ones arbitrarily split the text
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into word groups that are meaningless or that distract from the intended meaning. Indeed, Miller
and Schwanenflugel observed a negative correlation between the number of inappropriate pauses
and comprehension. Of interest, this correlation was similar in magnitude to the one between
fluency restrictively defined and comprehension, and it remained significant after controlling for
other aspects of reading, including word-reading skills. However, segmenting the text in an intel-
ligible manner requires more than avoiding making inappropriate pauses (see Dowhower, 1991).
Beginning readers must also make pauses where it is appropriate to do so.
But where exactly should beginning readers pause in order to increase their understanding of
what they are reading? An obvious answer is at punctuation marks, the two most common of
which are the comma and the period. The comma normally marks the boundary of a proposi-
tion (i.e., a word group expressing a single idea) within a sentence, whereas the period indicates
the need for a “full stop” at the end of the sentence. Although punctuation may not be a reli-
able indicator of the location of appropriate pauses in stylistically complex texts (Chafe, 1988),
it can be assumed that there is a reasonable correspondence between the location of punctua-
tion marks and proposition boundaries in the comparatively simple texts that beginning readers
are asked to read. It is thus surprising that Miller and Schwanenflugel (2006) did not observe a
relation between pausing at punctuation marks and comprehension among third-grade students.
At least two explanations are possible. First, Miller and Schwanenflugel asked students to read
a specially formatted text in which most sentences began on a new line. In normally formatted
continuous texts, punctuation may serve a more important signalling function. Second, Miller and
Schwanenflugel considered the duration of the pause made at the punctuation mark. Yet, the most
important is perhaps that the punctuation mark is acknowledged with a pause, however brief.
THE PRESENT STUDY
This study explores the hypothesis that prosodic reading facilitates beginning readers’ compre-
hension by allowing the text to be segmented into meaningful word groups. Two prosodic features
are considered: (lack of) inappropriate pauses and attention to punctuation (i.e., the proportion
of punctuation marks acknowledged with a pause). To examine the unique contribution of these
prosodic features, two robust predictors of comprehension, fluency restrictively defined (as speed
and accuracy of reading) and vocabulary, are controlled. If our hypothesis is correct, the two
prosodic features will uniquely contribute to comprehension. We broaden the existing research
base by focusing on French-speaking, rather than English-speaking, students.
METHOD
Participants
Participants are students from 33 second-grade classrooms (M group size = 18.1 students) from
16 francophone schools located in low-income neighbourhoods in Montreal (Quebec, Canada).
Public schools in Quebec do not collect data on individual students’ family income. Rather,
funding for special programs, such as free milk programs, is based on the characteristics of
the school’s neighborhood. According to census data, the schools in this study were located
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in neighborhoods where an average of 44.7% of families declared a yearly income below the
poverty line (Ministère de l’Éducation du Loisir et du Sport, 2008).
To avoid creating disruptions, only nine students were recruited from each classroom. This
subsample was selected to represent the complete range of reading skills in each class. All of the
students for whom written parental consent was available (M = 82.7% per group) were given
45 s to read as many words as possible from a list (Desrochers, 2008) modeled after the Test of
Word Reading Efficiency (Torgesen, Wagner, & Rashotte, 2012). The score was used to select
the five students most at risk for reading problems (M = 19.1, SD = 7.0), the two students whose
scores were closest to the classroom mean (M = 31.1, SD = 5.6), and the two students with the
highest scores (M = 47.0, SD = 9.4). For reasons unrelated to the present study, at-risk students
were oversampled (55% of the selected sample) relative to both average and strong students (22%
of the selected sample in each case). Based on the distribution of the scores for all students with
parental consent, it was possible to determine that the selected at-risk, average, and strong readers
represented 44%, 27%, and 29%, respectively, of the pool of potential participants. Weights were
used in all analyses to correct for the over- or underrepresentation of each category of reader
(e.g., Catts, Fey, Zhang, & Tomblin, 1999). For instance, each at-risk reader was considered as
weighting 0.8 (44/55) rather than 1, as would be the case in normal unweighted analyses.
Additional measures were administered to the 297 selected students. A small proportion of
the audio recordings that served to code prosody (see next) could not be used due to a cleri-
cal error (4%) or strong background noise (3%). There was no significant difference in reading
comprehension between the minority of students with missing data and the rest of the sample.
To simplify matters, we used only students for whom complete data was available (N = 261,
48% girls). Excluding students with missing data did not alter results in a detectable manner.
Measures
Vocabulary. Expressive vocabulary was assessed using the French adaptation of the
Peabody Picture Vocabulary Test (Dunn, Thériault-Whalen, & Dunn, 1993). This test consists
of presenting a series of pages with four pictures to the student, who is then asked to identify
which picture corresponds to the word spoken by the research assistant. A relative age score is
calculated based on the number of correct answers given by the student. Appropriate test–retest
reliability (r = .71) has been reported for the French version (Boutin, Malcuit, Pomerleau, &
Séguin, 2003). The score of the original version of the instrument correlates with the reading
comprehension of beginning readers (Storch & Whitehurst, 2002).
Fluency. Oral reading fluency (speed and accuracy) was assessed by asking each student to
read aloud two second-grade-level narrative texts with no dialogue. Both texts contained eight
paragraphs and were of similar length; one text comprised 258 words and the other comprised
271 words, with a punctuation mark, on average, every 6 and 5.3 words, respectively. Pilot work
suggests that these texts were of an appropriate, if challenging, level of readability for students in
second grade (Lemire-Théberge et al., 2013).
The assessment was recorded in digital audio (Olympus DS2). Each student was allowed a
maximum of 4 min to read each text. While each student was reading, the research assistant
marked, on a copy of the text, mispronounced or omitted words. Pronunciation errors were not
corrected. After 5 s of being unable to pronounce a word, students were instructed to continue
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reading (see, e.g., Mathes, Howard, Allen, & Fuchs, 1998). The assistant noted the point in the
text where the student had stopped reading after 4 min or, if the student had finished before the
allowed length of time, how much time was required to read the whole text. A fluency score equal
to the number of words read correctly per minute was calculated for each text (see, e.g., Hosp &
Fuchs, 2005). A second research assistant calculated fluency for 20% of the recording, yielding
an interrater agreement (r) of .99.
Prosody. Digital audio recordings (.wav files) of the oral reading of the two texts were
filtered to remove background noise (Audacity, 2006) and converted to text files (Boersma &
Weenink, 2008). In this version of the text file, each line corresponds to an interval of 1 ms in the
recording and contains a value equal to the amplitude of the sound during this interval. Editing
the text files with Matlab (MathWorks, 2007), an interval was identified as containing 1 ms of
silence if the sound was of an amplitude 100 times lower than the loudest sound of the recording.
Following Miller and Schwanenflugel (2008), a period of 100 ms or more of silence was consid-
ered a pause. In the edited text files, each line represents a pause and contains the time in ms at
which the pause began.
To categorize pauses as appropriate (made at a punctuation mark) or inappropriate (made in
the middle of words or between words not separated by a punctuation mark), a research assistant
listened to the audio recording while looking at its spectrogram (Audacity, 2006). Using the ver-
tical time cursor of the spectrogram and following with a printed version of the text, the assistant
located each pause and determined whether it had been made at a punctuation mark. An average
of 7.53 min (SD = 1.02) of recording was coded for each student. A second research assistant
coded 18% of the recordings. There was a perfect correlation (r = 1.00) between the number of
pauses identified as appropriate by the two assistants.
Two indices of prosodic reading were derived. First, the number of inappropriate pauses was
divided by the number of words read correctly or incorrectly by the student, yielding an index of
the number of inappropriate pauses per word that is conceptually independent of the speed and
accuracy of reading (i.e., of fluency). Second, an index of attention to punctuation was created
by dividing the number of appropriate pauses by the number of punctuation marks in the portion
of the text read by each student. The value of this index is equal to the proportion of punctuation
marks acknowledged with a pause (for the stability of these indices, see the Preliminary Analyses
subsection).
Comprehension. Comprehension was assessed via retell (e.g., Kame’enui, Carnine, &
Freschi, 1982). After the student read each of the two texts just described, the research assistant
hid the text and asked the student to describe what was important in the story as if she “had never
heard it.” Following a detailed script, and allowing a maximum of 2 min, the assistant encouraged
the student to elaborate by asking “Can you tell me more?” a maximum of two times if the student
seemed blocked. Retells were recorded and verbatim transcripts were checked for accuracy. This
verification also suggested that assistants had followed the scripted procedure when encouraging
students to elaborate.
Each retell was coded separately. Two similar coding schemes were developed by identifying
the sequence of central elements (Figure 1) representing the gist of each story (Kendeou, van
den Broek, White, & Lynch, 2009; Omanson, 1982). One point was awarded for mentioning the
element, and another point was awarded for mentioning it in the correct order. For instance, a
student would receive 6 points for enumerating the second, fourth, and sixth elements of the story
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Xavier likes to play 
outside
Xavier cannot play 
outside because it 
is raining
Xavier invites his 
friend Carl over
Xavier suggests 
they build a cinema
They gather what 
they need to build it
The cinema is 
finished 
They can watch 
movies 
Sara is angry
Sara likes to read
Her favourite book 
is missing
Sara asks the twins
She asks her 
brother
Sara makes a 
scene
Sara’s mother 
remind her she had 
hidden the book
It takes a long time 
for Carl to arrive
Sara has to 
apologize
Text 1 Text 2
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
FIGURE 1 Gist (central elements in sequence) of the two narrative texts
used to assess reading comprehension.
in that order but only 3 points for mentioning the same elements in reverse order. In line with
recent theoretical models (see van den Broek, White, Kendeou, & Carlson, 2009), our scoring of
the retell indicates the degree to which students’ representations of the text are complete and well
structured. Although retell protocols are sometimes difficult to code reliably (Reed & Vaughn,
2012), this was not an issue here: A second research assistant coded 27% of the retells, yielding
an interrater agreement (intraclass correlation) of .95. The scores were normally distributed for
the two texts (kurtosis = −0.71–0.19; skewness = 0.29–0.63), with minimal floor effect, attesting
to the relevancy of the measurement approach for beginning readers.
Reliability was examined by summing points separately for the odd and even central elements
mentioned in the protocols, yielding positively correlated (r) partial scores for both texts
(.73–.77). To establish the validity of the (total) retell score, four new teachers (who did not know
the students) blindly and independently rated the quality of the retell of one of the texts. They
used a 6-point scale to indicate the level of comprehension in equivalent grades (1 = beginning of
first grade, 3.5 = middle of third grade) demonstrated by the student. Because of the high degree
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of agreement among the four teachers (intraclass correlation = .84), their ratings were averaged.
The correlation (r) between the average teacher’s impression and our retell score was .84.
Procedure
Students were assessed on a one-to-one basis in a quiet room close to the classroom at the begin-
ning of the school year (end of September). Two 30-min sessions were required, one for each
text. The order in which texts were read was counterbalanced, and a detailed protocol with
verbatim directions for administration was followed. Assessments were administered by eight
research assistants, either undergraduate or graduate students in psychology or education, who
had received 4 hr of training during which they role-played the administration of assessments and
practiced using the digital recorder.
RESULTS
Preliminary Analyses
As previously mentioned, weights were used in all of the descriptive and inferential analyses
to correctly represent the different categories of readers (analyses without weights yielded sim-
ilar results). Table 1 presents the means for the comprehension scores and indices of fluency
and prosodic reading separately for each text. Mean comprehension was similar for both texts,
suggesting that the texts were of comparable levels of difficulty. However, because comprehen-
sion scores for the two texts were only moderately correlated (r = .61, p < .001), analyses were
conducted separately for each text.
TABLE 1
Means and Standard Deviations by Text
Variable Text 1 Text 2
Comprehensiona 4.8 4.4
(3.3) (3.4)
Fluencyb 51.2 53.4
(30.0) (30.2)
Prosodic reading
Inappropriate pausesc 1.08 1.03
(0.69) (0.64)
Attention to punctuationd 0.78 0.77
(0.17) (0.16)
Note. Standard deviations are in parentheses.
aNumber of central elements of story mentioned during retell with addi-
tional points for correct sequencing. bNumber of words read correctly per
minute. cNumber of pauses not made at punctuation marks divided by the
number of words read correctly or incorrectly. dProportion of punctuation
marks acknowledged by a pause.
D
ow
nl
oa
de
d 
by
 [U
niv
ers
ité
 du
 Q
ué
be
c à
 M
on
tré
al]
 at
 09
:04
 18
 A
pri
l 2
01
4 
FLUENCY, PROSODIC READING, AND COMPREHENSION 215
For both texts, fluency was approximately 50 words per minute on average, which is close to
the norm for this age group (Hosp & Fuchs, 2005). Regarding prosody, the students’ oral reading
was generally quite choppy: On average, they made slightly more than one inappropriate pause
per word. They seemed, in contrast, to attend to punctuation, pausing for more than three fourths
of the punctuation marks (but see results from regression analyses next).
Because prosodic indices were calculated separately for the two texts, it was possible to
estimate their (test–retest) stability. The between-text correlation was strong for attention to punc-
tuation (r = .71, p < .001) and, particularly, for the number of inappropriate pauses per word
(r = .89, p < .001). It was almost perfect for fluency (r = .97, p < .001).
Because students were nested in classes, we conducted preliminary multilevel analyses. These
analyses indicated that the similarity between students in the same class (the intraclass correla-
tion) was negligible, explaining less than 5% of the variance in reading comprehension scores.
This was probably due to the fact that testing was conducted at the beginning of the school year,
before shared classroom experience (i.e., group dynamics, pedagogical style of the teacher) had
time to affect the students’ reading skills. As might be expected given the absence of clustering,
the results from the multilevel analyses were very similar to the results from the conventional
regression analyses (see Raudenbush & Bryk, 2002). For the sake of simplicity, we present the
results from only these last analyses.
Predicting Comprehension
Table 2 shows the (within-text) correlations. These correlations were similar for the two texts.
As expected, comprehension was positively correlated with the two control variables, fluency
and vocabulary, providing evidence for the construct validity of the comprehension measure (see
Hoover & Gough, 1990). There were moderate correlations between inappropriate pauses and
attention to punctuation, indicating that these are distinct aspects of prosodic reading. Fluency
was negatively correlated with inappropriate pauses but also with attention to punctuation. This
TABLE 2
Bivariate Correlations by Text
Variable 1 2 3 4 5
1. Comprehensiona – .38∗∗ .63∗∗ −.61∗∗ −.17∗∗
2. Vocabularyb .27∗∗ – .23∗∗ −.17∗∗ −.09
3. Fluencyc .55∗∗ .24∗∗ – −.82∗∗ −.42∗∗
4. Inappropriate pausesd −.54∗∗ −.17∗∗ −.80∗∗ – .38∗∗
5. Attention to punctuatione −.03 −.08 −.47∗∗ .41∗∗ –
Note. Correlations under the diagonal line are for text 1, whereas correlations above the diagonal
are for text 2.
aNumber of central elements of story mentioned during retell with additional points for correct
sequencing. bFrench adaptation of the Peabody Picture Vocabulary Test. cNumber of words read cor-
rectly per minute. dNumber of pauses not made at punctuation marks divided by the number of words
read correctly or incorrectly. eProportion of punctuation marks acknowledged by a pause.
∗∗p < .01.
D
ow
nl
oa
de
d 
by
 [U
niv
ers
ité
 du
 Q
ué
be
c à
 M
on
tré
al]
 at
 09
:04
 18
 A
pri
l 2
01
4 
216 ARCAND ET AL.
suggests that more fluent beginning readers do not necessarily read in a more prosodic man-
ner. Finally, comprehension was negatively correlated with inappropriate pauses, but it was not
correlated (text 1) or correlated negatively (text 2) with attention to punctuation.
Multiple regression analyses in which all predictors were entered simultaneously were used
to examine the hypothesis of a unique contribution of the two indices of prosodic reading in the
prediction of comprehension, beyond the contribution of the established predictors, vocabulary
and fluency. Data were inspected for univariate and multivariate outliers (see Cohen, Cohen,
West, & Aiken, 2003), even if such outliers are unlikely to introduce significant distortions
with a relatively large sample such as ours. To detect univariate outliers, the scatterplots of
the comprehension scores and each of the four predicting variables were examined. Removing
potentially discrepant data points had no perceptible effect on the scatterplot regression lines.
Cook’s distances were calculated to detect multivariate outliers. There were no such outliers (all
distances < 1). Finally, no major departures from normality were observed in the predicting
variables.
Regression results were similar for the two texts (Table 3). Students who read fluently and had
an extended vocabulary had a better understanding of the texts. Also, and of key interest here,
the two indices of prosodic reading predicted comprehension in the expected manner, conjointly
explaining more or approximately as much variance as fluency. The sum of the partial r2 (see
Cohen et al., 2003) for the two prosody indices was 0.16 and 0.07, for text 1 and text 2, respec-
tively, whereas the partial r2 for fluency was 0.08 for both texts. We examined the possibility
of nonlinear effects and interactions by introducing into the regressions the square value of the
predictors and the products of the score of all of the pairs of predictors. None of these addi-
tional variables significantly contributed to the prediction of comprehension. Residuals were also
normally distributed.
It seemed worthwhile to examine an apparent contradiction between the results from the
(bivariate) correlations and those from the (multiple) regressions. The first analyses suggested
that greater attention to punctuation did not contribute to comprehension, whereas the second
TABLE 3
Regression Analyses Predicting the Comprehensiona of the Two Texts
Text 1 Text 2
Predictor B SE B β B SE B B
Vocabularyb .227 .07 .15∗ .402 .07 .25∗∗
Fluencyc .004 .01 .38∗∗ .005 .01 .40∗∗
Inappropriate pausesd −1.560 .38 −.32∗∗ −1.550 .39 −.29∗∗
Attention to punctuatione 5.577 1.05 .28∗∗ 3.140 1.04 .14∗
Note. All predictors were entered simultaneously in each regression equation. Text 1: R2 = .42
(N = 261, p < .001). Text 2: R2 = .50 (N = 261, p < .001).
aNumber of central elements of story mentioned during retell with additional points for correct
sequencing. bFrench adaptation of the Peabody Picture Vocabulary Test. cNumber of words read cor-
rectly per minute. dNumber of pauses not made at punctuation marks divided by the number of words
read correctly or incorrectly. eProportion of punctuation marks acknowledged by a pause.
∗p < .05. ∗∗p < .001.
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indicated that it did. The difference between the two series of analyses can be attributed to a
suppression effect, an effect that is statistically similar but conceptually distinct from a mediation
effect (see MacKinnon, Krull, & Lockwood, 2000). In multiple regressions, a suppression effect
can occur when one or more predictors control the error variance in another predictor, thereby
increasing the predictive power of the latter variable (Tzelgov & Henik, 1991). The challenge
here was to determine which predictors suppress error variance in attention to punctuation. To do
so, we used an SPSS script (Preacher & Hayes, 2008) relying on bootstrapping (repeated resam-
pling). Fluency and number of appropriate pauses qualified as potential suppressors, whereas
vocabulary did not, because it was not correlated with attention to punctuation.
Figure 2 shows the suppression model tested separately for the two texts and controlling for
vocabulary. In each model, attention to punctuation contributed to comprehension (the straight
horizontal arrow) when the potentially suppressing role of the number of inappropriate pauses
and fluency (the two curved arrows) was accounted for. Each curved arrow represents a compos-
ite (product) of two simple paths (see Preacher & Hayes, 2008). To illustrate, let us consider the
composite path for inappropriate pauses, which was the product of (a) the path between atten-
tion to punctuation and inappropriate pauses and (b) the path between inappropriate pauses and
comprehension. With bootstrapping, it is possible to determine if this product is significant and,
accordingly, if inappropriate pauses play a suppressing role (controlling for other variables in the
model). Findings were similar for the two texts. Inappropriate pauses played a suppressing effect
in the model for text 1, b = −1.92, p < .01, and text 2, b = −1.93, p < .001. Fluency also acted
as a suppressor, again for text 1, b = −3.47, p < .001, and text 2, b = −3.52, p < .001. The mod-
els confirm that, when controlling for suppression effects, attention to punctuation contributed to
comprehension of text 1, b = 5.19, p < .001, and text 2, b = 3.14, p < .01.
Finally, cluster analyses conducted with the SPSS Quick Cluster procedure on the nontrans-
formed variables failed to identify qualitatively distinct groups of readers. It thus appears that
the relations between comprehension and its predictors were strictly linear and apply equally to
readers of different skill levels.
Attention to 
punctuation
Inappropriate 
pauses
Fluency
Comprehension
Vocabulary
FIGURE 2 Model for estimating suppression effects.
D
ow
nl
oa
de
d 
by
 [U
niv
ers
ité
 du
 Q
ué
be
c à
 M
on
tré
al]
 at
 09
:04
 18
 A
pri
l 2
01
4 
218 ARCAND ET AL.
DISCUSSION
The idea that beginning readers understand a text by listening to themselves read (Kuhn et al.,
2010; Pressley et al., 2009) underscores the importance of prosodic, or speech-like, reading.
It remains unclear, however, which aspects of prosody are the most crucial to young students’
emerging comprehension. We hypothesized that their comprehension is facilitated when they
correctly segment the text into meaningful word groups by pausing only at appropriate places.
Because this prediction was supported, its theoretical implications are examined, especially with
regard to the way young students’ oral reading should be characterized. In interpreting our
findings, we consider alternative explanations. But first, we interpret the suppression effects
involving attention to punctuation.
Attention to Punctuation and Comprehension
Two aspects of prosodic reading were measured: lack of inappropriate pauses and attention to
punctuation. It is the latter aspect that was suppressed in regression analyses. Specifically, com-
prehension was related to attention to punctuation only when error variance in the latter predictor
was controlled by two suppressors: number of inappropriate pauses and fluency (speed and accu-
racy). To interpret these suppression effects, we must consider the direction of the bivariate
correlations between attention to punctuation and each of the suppressors. Attention to punc-
tuation was positively correlated with the number of inappropriate pauses. Apparently, students
who pause inadvertently in the text increase the odds of making a pause at punctuation marks,
thereby inflating their attention to punctuation scores. By contrast, attention to punctuation was
negatively correlated with fluency. Thus, when reading is not fluent (i.e., slow), the time inter-
val accidentally left between words (and at punctuation marks) is sometimes indistinguishable
from a real pause, once again inflating the attention to punctuation score. Of interest, it seems
that it is only when beginning readers pause deliberately at punctuation marks that it helps them
understand texts.
The Role of Inappropriate Pauses
It might be argued that prosodic reading, as measured here, is not important for comprehension.
Inappropriate pauses could notably be seen as a consequence of word decoding problems, pre-
sumably the real problems limiting beginning readers’ comprehension. Although reasonable, this
interpretation seems unwarranted for two reasons. First, decoding skills contribute strongly to
fluency defined as speed and accuracy (e.g., Georgiou, Parrila, & Papadopoulos, 2008), and, as
shown here, controlling for the latter variable did not account for the relation between prosodic
reading and comprehension. Second, Miller and Schwanenflugel (2008) also observed a link
between inappropriate pauses and comprehension when directly controlling decoding skills.
Comprehension requires more than adequate decoding skills. Other skills are needed, including,
apparently, the ability to read with prosody.
In the same vein, it may seem puzzling to consider fluency (speed and accuracy) and inappro-
priate pauses as distinct aspects of oral reading, raising the possibility, for instance, that a student
could read quickly and pause frequently. This appears contradictory only when the rate of (cor-
rect) word recognition is assumed to be constant over the whole text. However, this fluency index
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is more correctly interpreted as an average rate of correct word recognition. Reading can thus be
fluent, in this sense, when words are read in quick bursts interrupted by short pauses. As shown
here, the location of these pauses is important, irrespective of the speed and accuracy of word
recognition. When inappropriately placed, pauses segment the text into arbitrarily formed word
groups, turning the text into what sounds like a jumble of meaningless propositions. Listening to
a beginning reader who pauses at inappropriate places makes it obvious that such pauses render
comprehension very difficult.
Characterizing Oral Reading
It seems both theoretically and practically important to consider the different aspects of oral
reading. Our focus on prosody is not meant to suggest that fluency defined as the (average)
accuracy and speed of word recognition is unimportant. Previous research has convincingly
demonstrated that this index is a robust and efficient predictor of comprehension (see Fuchs,
Fuchs, & Hosp, 2001), and there is nothing to contradict such a conclusion in our findings.
The fluency index indeed predicted the comprehension of our young participants even after
controlling prosody. Furthermore, although our computer-based procedure for coding prosody is
relatively efficient—each oral reading sample was coded in approximately half an hour—fluency
can be calculated in a matter of seconds using nothing but a pocket calculator. Notwithstanding
its strengths, this fluency index is insufficient to adequately characterize oral reading. With the
recognition that other aspects of oral reading must also be considered, notably prosody, a broader
but more difficult to operationalize definition of fluency (e.g., Rasinski et al., 2009) has become
increasingly popular.
It is relevant to note that the restricted and the broad definitions of fluency reflect dis-
tinct theoretical positions. According to LaBerge and Samuels’s (1974) automacity model,
as word recognition becomes increasingly effortless with practice (i.e., fluent in a restricted
sense), essential attentional resources can be diverted to comprehension (Fuchs et al., 2001).
In this sense, faster oral reading (assuming accurate word recognition) means better compre-
hension. Another, less clearly articulated view is that students must read in a manner that
approximates normal speech (i.e., fluently in a broad sense) in order to be able to apply their
oral comprehension skills to the content of the text, at least in the initial stage of learning
to read (Pressley et al., 2009). When young students’ oral reading is too fast (or too slow),
essential information is lost and comprehension is impeded, even when word recognition is
accurate.
Teachers seem to be aware of the possibility of a trade-off between speed and prosody. They
have expressed concerns over fluency instruction when it means encouraging students to read
more quickly. To justify their position, teachers sometimes invoke the existence of “word callers,”
students who supposedly read accurately but too quickly to be able to understand the text (Deno,
1985; Stanovich, 1986). Given that it has proven difficult to identify students fitting this profile
(Hamilton & Shinn, 2003; Meisinger, Bradley, Schwanenflugel, Kuhn, & Morris, 2009), it would
be tempting to dismiss these teachers’ concerns as unfounded. As our findings suggest, however,
they are probably correct to be concerned by students who read quickly and carelessly without
considering punctuation, among other things.
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Strengths, Limitations, and Future Studies
This study has both strengths and limitations. One of its strengths is that it has broadened the
research base by focusing on French rather than English speakers. Other languages must also be
considered, however, because French and English are relatively similar, both being less ortho-
graphically transparent than Spanish, for instance (Sprenger-Charolles, 2008). Because prosody
seems closely related to the pronunciation and syntax of a language (for differences between lan-
guages, see Hirst & Di Cristo, 1999), replicating our findings and those of similar studies with
speakers of non-Indo-European languages (e.g., Mandarin, Hebrew) would represent a signifi-
cant contribution. Other strengths of our study are that interrater agreement was demonstrated
for our indices of prosodic reading and that, as these indices were based on long samples of
oral reading, the probability that students’ oral reading abilities were adequately described was
increased.
Finally, the approach used to measure comprehension and prosody can be regarded either as
a strength or a limitation. In contrast with what is done in other retell-based measures, compre-
hension was not scored by simply counting the number of words from the text mentioned by
the student (e.g., Bellinger & DiPerna, 2011). Instead, our theory-based (Kendeou et al., 2009;
Omanson, 1982) scoring system took into account the hierarchical and sequential organization
of the information present in the retell. As such, it directly reflects whether the student was
able to understand the global meaning of the text (see Hoover & Gough, 1990; Nation, 2005).
We also assumed that reading a text with prosody helps the student to understand this text in
particular, and it is from this assumption that we have developed an instrument enabling us
to measure prosody and comprehension based on the reading of the same text. Although this
instrument is not standardized, we have reported evidence supporting its fidelity and validity.
As noted by Fuchs et al. (2001), it has not yet been demonstrated that commercial achievement
tests “optimally reflect the capacity to construct meaning from text” (p. 243) and there is a need
for the kind of detailed, theoretically driven descriptions of beginning readers’ comprehension
presented here (see also Betjemann, Keenan, Olson, & DeFries, 2011; Keenan, Betjemann, &
Olson, 2008).
In conclusion, our correlational findings support the idea that prosodic reading facilitates
young students’ comprehension. These findings suggest that we must not encourage speed and
accuracy of word recognition at the expense of prosody. However, it must be kept in mind that
correlational analyses, useful as they are in pointing to potential causes, cannot by themselves
demonstrate the existence of a causal relation. Such demonstration can come only from exper-
imentation. A relevant experiment would compare the effects of two interventions: one that
focuses exclusively on accuracy and speed of word recognition and another that also targets
prosodic reading.
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